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No Association Between p53 Codon 72 Polymorphisms and
Erythemal Response
To the Editor:
McGregor and colleagues report an association between
allelic variants at codon 72 of the p53 gene and sunburn
and non-melanoma skin cancer, with Pro/Pro homozygotes
having a higher minimal erythema dose (MED), i.e., less
sensitive to ultraviolet radiation (UVR). A subsequent study
in the Journal has also reported an association between
allelic variants at this p53 codon and melanoma (with the
Pro/Pro alleles being less at risk) (Shen et al, 2003). In the
McGregor study, both phototype and the MED were used
as measures of UVR sensitivity. The finding of an associa-
tion between allelic variants of the p53 gene and acute UVR
sensitivity is important, as it may provide insight into the
mechanism underpinning the reported association with skin
cancer.
We have recently had the opportunity to examine the
same p53 variants and UVR sensitivity, measured not as in
the McGregor study by a threshold measurement, the MED,
but by objective reflectance spectrophotometry, at a range
of UVR doses on a different body site on each of two patient
groups. Our results do not support the findings of McGregor
et al (2002).
In group 1, 74 healthy residents of Edinburgh, UK, were
irradiated on the lower back using a range of UVB doses
(119–300 mJ per cm2) from a lamp unit designed by Prof
Brian Diffey (Regional Medical Physics, Newcastle, UK),
containing a PL-S 9W/12 miniature flourescent lamp
(Philips, Eindhoven, The Netherlands). In group 2, 31
psoriasis patients, prior to phototherapy, were irradiated
on the inner forearm with a similar luminaire with six doses
of UVB from a TL01 Philips tube (0.47–1.5 J per cm2).
Erythema was measured at 48 h in group 1 and at 24 h
in group 2 with readings taken in triplicate. (Erythema
measured at 24 h in group 2 to minimize disruption to
patients’ routine care.)
Baseline measurements were also taken on adjacent
unirradiated skin and UVR-induced erythema defined as the
increase in reflectance from the baseline values. Volunteers
were phototyped according to the classification used by
McGregor. Skin type breakdown was as follows: volunteers:
61 (I/II), 12 (III/IV), 1 (V/VI); psoriasis patients: 8 (I/II), 11 (III/
IV), 0 (V/VI). Note this population group appears more
homogeneous in terms of ethnic mix than those studied by
McGregor.
Genotyping of the p53–72 polymorphism was carried out
by PCR and restriction fragment length polymorphism
analysis, using the primers 50-ATC TAC AGT CCC CCT
TGC CG-30 and 50-GCA ACT GAC CGT GCA AGT CA-30 in a
PCR reaction consisting of an initial melting step of 941C for
4 min, followed by 35 cycles of 941C for 40 s, 561C for 30 s
and 721C for 30 s. The resulting 296 base pair (bp) fragment
was digested overnight at 601C by BstUI. Digestion
products were analyzed by electrophoresis through a 2%
agarose gel stained with ethidium bromide. The Arg allele
contains a BstUI restriction site, yielding two fragments of
169 and 127 bp. The Pro allele was not cut, and had a single
band of 296 bp. The heterozygous genotype (Arg/Pro) gave
three bands (296, 169, and 127 bp).
The results expressed as means and SEM for the various
doses for the two study groups are shown (Tables I and II).
Although like the McGregor study the number of Pro/Pro
homozygotes is small, and errors wide, we found no
Table I. Mean erythema values per p53 codon 72 genotype
group 1, n¼ 74 UVB on lower back with lamp unit containing
a Phillips 9w/12 tube. Erythema measured at 48 h.
Dose
(mJ per cm2)
Mean erythema  SEM
Arg/Arg
(n¼37)
Arg/Pro
(n¼ 31)
Pro/Pro
(n¼ 6)
300 145.4  7.31 162.42  6.79 149.2  18.7
238 115.17  8.55 136.43  6.99 135.4  21.7
189 85.42  8.16 106.01  7.67 101.6  22.7
150 45.61  5.77 68.44  7.65 58.9  12.5
119 18.81  3.77 28.62  5.31 22.97  6.07
SEM, standard errors of the mean.
Table II. Mean erythema values per p53 codon 72 genotype
group 2, n¼ 31 UVB inner forearm with TLO1 Phillips
tube. Erythema measured at 24 h
Dose
(J per cm2)
Mean erythema  SEM
Arg/Arg
(n¼ 13)
Arg/Pro
(n¼16)
Pro/Pro
(n¼2)
1.5 162.5  24.4 159.0  23.1 169.0  29.0
1.2 101.3  21.2 118.7  21.6 125.5  34.5
0.95 58.5  18.3 86.1  19.8 99.0  55.0
0.75 31.2  14.7 38.7  12.4 25.0  25.0
0.60 16.2  10.7 19.57  9.19 11.0  11.0
0.47 5.00  5.00 4.69  4.23 0.00  0.00Abbreviations: MED, minimal erythema dose; SEM, standard
errors of the mean; UVB, ultraviolet B; UVR, ultraviolet radiation
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evidence to support any increase in sun sensitivity at either
body site at any dose examined. If anything, the erythema
tended to be higher in the Pro/Pro group.
There may be a number of reasons—apart from
chance—for these differences. The MED is both a threshold
measure and is influenced by basal pigmentation. Its
reading may therefore be biased by genetic ancestry,
methodological problems that reflectance spectrophoto-
metry with examination of a range of doses of irradiation
circumvents. It is also well known that the various codon
72 alleles are not distributed uniformly throughout human
populations around the world, implying an independent
(and confounding) association with skin color. Not all
studies have shown an association between p53 codon
72 polymorphism and cutaneous malignancies (Baastiens
et al, 2001). In the absence of further study we believe there
is little compelling evidence to implicate p53 codon 72
alleles with sensitivity to UVR.
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